Factors affecting the stability of the renal sodium/phosphate symporter during its solubilization and reconstitution.
Phosphate is reabsorbed across the brush-border membrane of the proximal tubule by a specific sodium-dependent symporter. Like the other brush-border membrane transport proteins of the kidney, the phosphate carrier remains to be isolated in a functional state. To establish a set of parameters that allow to preserve its biological activity, the phosphate carrier was solubilized under systematically varied conditions and reconstituted into proteoliposomes. Successful reconstitution was achieved only when the extraction buffer contained lipids extracted from the renal brush-border membrane. Glycerol, an osmolyte which reduces the water activity of the solution, was also required. It could however be replaced by 150 mM sodium or potassium phosphate. Below this concentration and in the presence of glycerol, the ionic strength of the solution had little effect on the stability of the transporter, but sodium phosphate could not be replaced by sodium chloride. Phosphate transport in reconstituted vesicles depended on the concentration of detergent and pH of the extraction buffer. Finally, transport activity was increased when solubilization was carried out in the presence of a reducing agent, dithiothreitol. These results should be helpful during the purification and further characterization of the renal phosphate symporter.